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difficulties caused by it may, however, be overcome by fine grinding and burning at a proper temperature. Chalk, on the contrary, is often added to clay to reduce the shrinkage and to increase the binding power.
Sand is a convenient term which includes all small mineral particles, no matter what their composition. Hence the action of sand on clay is complex. Fortunately most sands are composed chiefly of silica, and may largely be regarded as impure forms of this oxide. The first action of sand on clay is to reduce its plasticity and shrinkage, and its presence is therefore a desideratum in many cases.
If coarse, sand prevents the clay from being used for work requiring a very fine finish, but this-coarse sand can usually be removed by treating the clay in a wash mill. In the kiln, the sand may combine with some of the fluxes previously mentioned, and as simple silicates are usually more fusible than the more complex ones, the presence of sand may bring about an early vitrification of the material, and give it an undesirably low fusing point. At the same time, sand is, of itself, a refractory material, though not so resistant as pure clay, and the addition of it to a fusible clay* will increase the heat resistance of the latter. On the other hand, the addition of sand to a pure clay will lower the fusing point of the clay.
The metallic oxides and silicates contained in clays in the form of sand or rock dust behave like the impurities just mentioned, and reduce the shrinkage and the resistance of the material to heat. At the same time they may determine the colour of the burned material.
Thus, but i
black mass will be produced from such clays. The action of each of the'metallic oxides and silicates cannot be described here. Readers desiring it will find further information in the books mentioned on p. 139.
Thus, clays containing more than 3 per cent, of iron oxide or its equivalent will usually burn red, : if reducing conditions prevail in the kiln, a dark grey (technically regarded as " blue ") or a
CLAYS  OF  COMMERCIAL  IMPORTANCE
The following clays are of considerable technical importance. More information concerning them, together with a more complete list of valuable clays, is given in " British Clays, Shales, and Sands," by A. B. Searle.
Adobe clay is a silty clay which is used in some countries, notably Spain and South America, for the erection of walls of dried mud. It is seldom used in Great Britain.
Alluvial clay is used for brickmaking in localities where no more suitable clay is obtainable; its irregular composition prevents it from being of great value.
Alum shales are indurated clays from which alum is obtained. The sulphides in the clay are oxidised by exposure to the air or roasting, and the sulphates produced are washed out, the solution being evaporated until the crystallisation stage is reached..
Any clay or shale sufficiently rich in pyrites or other readily oxidisabie sulphide may be used for the production of alum. (See the Alum Industry, p. 54.)
Ball clays are relatively pure white-burning clays which are characterised by their great plasticity. The term is used to include clays differing greatly in quality and composition, many ball clays burning to a light brown colour instead of white, British ball clays are characterised by the relatively low temperature at which vitrification (p. 143) occurs, though the mass does not begin to lose its shape until a temperature beyond the usual working limits of the kilns used by potters is reached. This property, combined with the high degree of plasticity, makes ball clays extremely valuable for the manufacture of earthenware and stoneware (q.v.}.
^ By the judicious use of white-burning non-plastic ingredients and of minute quantities of cobalt oxide, the potter is able to neutralise the colour of the burned ball clay and to produce a ware of sufficient whiteness. For stoneware, the vitrification which occurs on heating ball clays produces a mass of great strength and imperviousness to liquids ; the colour of the product is regarded as of